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ANALYSIS OF PILOT DATA ASSESSING VACCINE HESITANCY 
 
IN AN URBAN CLINIC SETTING  
 
AMELIA S. WILLIAMS 
 
ABSTRACT 
 
 Widespread use of childhood vaccination has significantly reduced the burden of 
childhood disease, however a subset of parents are choosing to delay or refuse available 
vaccines. This study analyzed data collected from a large surveillance study to examine 
the parents’ attitudes about vaccines and the prevalence of vaccine hesitancy (vaccine 
delay and refusal) in an urban clinic population.  
 The parents of 961 children attending the Boston Medical Center Pediatrics 
department participated in the study. Parental responses to four vaccine questions were 
used to assess vaccine attitudes. Log-Binomial Regression models were used to evaluate 
the relationship between comorbidity status and birth order with vaccine delay or refusal.  
In this study population, parents reported generally positive attitudes toward 
vaccination. The majority (87%) believed that vaccines were necessary to protect their 
child. Approximately 16% of parents reported that had delayed or refused a vaccine and 
24% of parents indicated that they did not believe or were unsure if other parents 
vaccinating their children. When asked the reason for their choice, parents who only 
delayed frequently cited logistic concerns like a missed appointment, whereas parents 
who refused more often cited personal beliefs, such as concerns that their child could 
become ill from vaccination. Finally, parents of children with a comorbidity were more 
 v 
likely to refuse a vaccine than parents of children without comorbidity (Adjusted RR=1.8, 
95% CI: 1.1, 2.9).  
While parents were generally positive toward vaccines, for small portion of 
parents refusing vaccines, further work could help to better explain their motivations.  
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Introduction 
 Widespread use of childhood vaccines has been remarkably successful, 
eliminating many of the most serious diseases in developed countries and significantly 
reducing child mortality [1]. Despite these successes, some parents choose to delay or 
refuse recommended childhood vaccines [2,3]. The SAGE Working group on Vaccine 
Hesitancy describes parents who delay or refuse readily available vaccines as vaccine 
hesitant [4]. The prevalence of vaccine hesitancy quantify, but as many as 10-25% of 
parents choose to delay and or refuse at least one recommended vaccine [5,6]. Vaccine 
hesitancy is a complex issue, and parents have different reasons for delaying or refusing 
vaccines [4]. Understanding factors that influence parents’ decisions is key to maintain 
high levels vaccination coverage in order to prevent of the spread of disease [7].      
Little work has been done to identify the factors influencing vaccine hesitancy in 
predominately non-white, lower income populations in the US. US national level data 
suggests that black non-Hispanic children and those living in poverty are less likely to be 
vaccinated than white non-Hispanic children and those living at or above the poverty line 
[2]. Conversely, several studies have indicated an increase in vaccine delay and refusal 
by affluent white parents [8, 9]. In addition to race and income, parental education has 
also been linked to lower rates of vaccination [10]. While many factors likely contributed 
to vaccine hesitancy some populations, like children with comorbidity, particularly 
asthma, are often at higher risk of vaccine preventable disease, and therefore are of 
particular interest when it comes to the completion of recommended childhood vaccines. 
However, the impact of childhood comorbidity on parents’ decision to delay or refuse a 
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vaccine remains largely unknown. Similarly, while birth order has been inversely 
associated with lower levels of coverage for some vaccines [11], the relationship has not 
been explored in lower income, primarily non-white, urban population.  
 Published reports indicate a variety of factors inform parental decision making 
about vaccines. The present study represents a unique opportunity to use existing data to 
describe the prevalence of vaccine delay and refusal, including the type of vaccine and 
the reason the parent chose to delay or refuse that vaccine in an underrepresented urban 
clinic population. Furthermore, this cohort presents the opportunity to explore two 
exposures that have not previously been examined in a population like this one. First, we 
will examine the impact of comorbidity on vaccine delay or refusal. We hypothesize that 
parents of children with comorbidity are at greater risk of delaying or refusing vaccine 
than those without a child without comorbidity. Secondly, we will examine the impact of 
birth order on vaccine delay or refusal. We hypothesize that firstborn children are at 
lower risk of delay or refusal than their later-born counterparts.  
 To examine these questions, we will analyze four questions regarding vaccine 
attitudes and behaviors that parents completed within a larger surveillance study on 
nasopharyngeal pneumococcal colonization among children. The study was conducted 
from 2010-2017 with parents of children (aged 0-59 months) at the pediatrics clinic at 
Boston University Medical Center.  
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Methods 
Participants 
 Study participants included a subset of parents and children who participated in an 
ongoing surveillance study of nasopharyngeal pneumococcal colonization among 
children aged 0-59 months conducted at the Boston University Medical Center during 
2010 – 2016. To assess pneumococcal colonization over time, parents of children 
attending the Primary Care Center at the Boston University Medical Center (BUMC) who 
agreed to participate, were asked to complete a brief questionnaire. Parents also provide 
consent for a nasopharyngeal specimen to be collected from their child, and for clinical 
information about medications and illnesses to be abstracted from their child’s BUMC 
medical record. The Primary Care Center at BUMC is the largest provider of care in 
urban Boston with approximately 25,000 annual visits and provides care to nearly 6,000 
families of young children.  Demographic and clinical information collected from parents 
included child age, sex, race, breastfeeding history, a recent history of illness, exposure to 
antibiotics or other medications, the household presence of young siblings, attendance of 
group childcare, and exposure to adults who smoke.  
 In 2015, four new questions designed to assess parental attitudes and beliefs about 
vaccinating their child were added to the existing study questionnaire; the parents of 991 
children completed the vaccine portion of the questionnaire. These vaccine questions 
were developed and validated by the Strategic Advisory Group of Experts (SAGE) on 
Immunization, which serves as the principal advisory group to World Health 
Organization (WHO) for vaccines and immunization [12], and have been used globally to 
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assess parental sentiment about pediatric vaccination. 
 For this analysis, we excluded parents who did not respond to the questions about 
delaying and refusing vaccines (n=30) because their vaccine hesitancy status could not be 
determined. The parents of 3 additional were excluded from the birth order analysis 
because they omitted the question on birth order. The final analytical sample for the 
comorbidity included 961 participants, and the birth order analysis included 958 
participants. 
 
Comorbidity Status and Birth Order  
 There were two primary exposures in this analysis, (1) comorbidity status and (2) 
birth order. We dichotomized Comorbidity status as any comorbidity or no comorbidity. 
We defined any comorbidity selecting one of the following: asthma, seasonal allergies or 
other chronic condition, in response to the question “Does your child have any chronic 
medical conditions?” The children whose parents did not select one of the options above 
or did not specify a condition in the “other chronic” option were classified having no 
comorbidity. Six participants who indicated “other chronic” were not classified as having 
any comorbidity because the condition they specified was not relevant to the present 
study or was speculative (“carpet allergy” and “anemia?”). Birth order was determined 
based on parental response to the question “Is your child the firstborn child in his or her 
family?” Birth order had two levels: firstborn (“Yes”) and later born (“No”). Three study 
participants omitted this question and were omitted from the birth order portion of the 
analysis. 
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Vaccine Attitudes  
 Parents were asked to answer the following four questions about their attitudes 
and experiences with vaccinating their children. 1) “Do you believe vaccines are 
necessary to protect your child?” 2) “Do you think most parents have their children 
vaccinated with the recommended vaccines?” 3) “Have you ever delayed getting a 
vaccine for your child?” 4) “Have you ever refused getting a vaccine for your child?” 
 Each question had three response options “yes,” “no” and “not sure.” Overall 
parental attitudes toward vaccines were assessed based on the responses for all four 
questions. 
 
Vaccine Hesitancy 
 Parents were classified into three mutually exclusive categories to level vaccine 
hesitancy based on their responses to questions 3 and 4; as 1) delayed vaccine only 2) 
refused any vaccine and 3) neither delayed nor refused a vaccine. Parents who reported 
that they had both delayed and refused a vaccine were classified as refused any vaccine. 
Those who reported that they were “Not sure” were recorded as neither delayed nor 
refused a vaccine. Parents who neither refused nor delayed were considered vaccine 
acceptant and served as the reference group for our analyses.   
 Parents who reported delaying and refusing a vaccine were asked to identify the 
type of vaccine and provide an open-ended description of the reasons for their decision.  
Similar rationales were grouped into categories by two independent reviewers, reconciled 
and the reconciled categories were reported. Descriptions of vaccine types delayed and 
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refused were also grouped into similar categories. For example, all variations of “flu,” 
“flu shot” and “flu vaccine” were classified as influenza vaccine. 
 
Covariables  
 Parents reported sociodemographic characteristics for themselves and their 
participating children. Children were classified based on the following characteristics: 
Child sex (Male, Female), Breastfed for some period (Yes, No), Child sleeps in own 
room (Yes, No), Hours per week in daycare (<4, 4-20, <21), Parent Age in years (<25, 
25-34, ≥35), Household income (<$35,000, $35,000-$49,999, ≥$50,000) and Education 
(Less than 12th grade, 12th grade/GED, Some College, College Grad or more). Child age 
was reported as mean age in months. Children were classified as having been regularly 
exposed to smoke (Yes, No) if the child’s parent, the child’s daycare provider/teacher, or 
an adult who spends more than 4 hours a week in the child’s home smokes. Parent 
race/ethnicity was classified based on responses to separate questions on race and 
ethnicity. Parents were classified as White non-Hispanic, Black non-Hispanic, 
Hispanic/Latino, Asian and Other.  
 
Statistical Analysis 
 Sociodemographic characteristics of study participants were reported overall and 
by comorbidity status and birth order. Chi-square and Fisher exact tests (for categorical 
variables) and ANOVA (for continuous variables) were used to test for meaningful 
differences between groups. Parental attitudes toward vaccines based on the four vaccine 
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questions were reported by frequency and proportion. Type of vaccine delayed or refused 
and the rationale for the parents' decisions were reported by frequency and proportion for 
the previously described outcomes, only delayed, only refused, and delayed and refused.  
 The associations between comorbidity status and vaccine delay or refusal, and 
birth order and vaccine delay or refusal were estimated using Generalized Linear Models 
(PROC GENMOD) to generate Log-Binomial Regression models. Model results were 
reported as risk ratios (RR) and 95% confidence intervals (CIs). Covariates found to 
influence the crude risk ratio in a meaningful way (i.e., +/- 10%; or as appropriate) were 
retained in adjusted models. 
 A small amount of data (<10% in total) was missing for several covariates. The 
missing values appeared reasonably well distributed across both exposures and outcomes. 
Missing values for child sleeps in their own room, prior history of breastfeeding, parent 
age, race-ethnicity, household income and education were excluded from the final models 
for both comorbidity status and birth order. Parent age, household income, and education 
were dichotomized to address sparse data in the adjusted models. Parent age was 
redefined as <35 years and ≥35 years, household income as <$35,000 and ≥$35,000; and 
education was defined as high school or less, or greater than high school. Parent race-
ethnicity was collapsed in broader categories, white non-Hispanic, black non-Hispanic, 
and other (including Hispanic and Asian).  
All analyses were performed using SAS studio version 9.4 (SAS Institute, Cary, NC) 
software.  
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Results  
 Sociodemographic characteristics of the parents and children are presented in 
Table 1. The average age of a child in the study population was 33 months.  The majority 
of children (75.1%) had a prior history of being breastfed and attended school or daycare 
more than 4 hours per week (54.2%). More than half (62.3%) of parents were younger 
than 35. The study population primarily identified as non-white (89%), more than half 
(51%) made less than $35,000 per year and 67% did not have a bachelor’s degree  
The prevalence of comorbidity among children in the study population was 
16.0%; 54% of comorbidity was asthma. When compared to children with no 
comorbidity, children with any comorbidity were more likely to be male (64.4%), slightly 
older (the average age of children with any comorbidity was 51 months vs. 30 months for 
children without comorbidity), more likely to sleep in their own room (35.1% vs. 21.2%) 
and more likely to attend school or daycare (70.8% attended >21 hours per week vs. 
45%). Of the children whose birth order was reported (n=958), 45.7% were firstborn.  
Parents of firstborn children were slightly younger (15.5% of parents of firstborn children 
were <25 years old vs. 4% of later born children) and better educated (37.4% were 
college graduates vs. 27.5%) when compared to parents of later-born children.  
 A total of 13.2% of parents either did not believe (5.2%) or were unsure (8.0%) 
that vaccines were necessary to protect their child (Table 2), and 24% of parents did not 
believe (13%) or were unsure (11%) that other parents were vaccinating their children. 
When asked about past history of vaccination, 9.3% of parents reported that they had 
delayed administration of at least one vaccine, and 8.6% reported that they had refused. 
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The distribution of responses to vaccine hesitancy questions by the sociodemographic 
characteristics presented in Table 1 is provided in the Appendix (Tables 2a-2d).  
 In total, 16.1% of parents who completed the questionnaire reported that they had 
delayed or refused a vaccine. Among these parents (n=155), 46.4% reported delaying a 
vaccine, and 53.5% reported vaccine refusal (Table 3). Influenza vaccine was most 
frequently delayed or refused vaccine (Table 3).   
 Approximately 75% of parents who delayed or refused provided a reason for their 
hesitancy. Parents who delayed frequently cited logistical concerns such as canceled or 
missed an appointment (10.6%) or travelling when vaccine was due (4.2%) (Table 4). In 
contrast, parents who refused more often cited a personal belief about vaccination.  The 
largest proportion was concerned about their child getting sick/developing influenza as a 
result of vaccination (26.5 %) and did not want it/did not believe it was necessary at that 
time (15.7%).  
 To examine the effect of any comorbidity on the outcomes of only delayed 
vaccine and refused we conducted analyses comparing each group to parents who neither 
delayed nor refused a vaccine. In unadjusted analyses, compared to parents of children 
with no comorbidity, parents of children with any comorbidity were no more likely to be 
classified only delayed (RR= 1.0, 95% CI: 0.6, 1.9) (Table 5a). Compared to parents of 
children without comorbidity, the parents of children with any comorbidity were at 
elevated risk for having refused a vaccine (RR= 1.8, 95% CI: 1.1, 2.8).  After adjusting 
for child age, the number of hours per week in daycare, parental age, parent 
race/ethnicity, household income and parent education there was a slight increase in the 
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risk of only delayed vaccine by comorbidity status (adjusted  RR=1.1, 95% CI: 0.6, 2.2). 
After adjusting for child age, number of hours per week in daycare, parental age, 
household income and education, parents of children with any comorbidity remained 
significantly at higher risk for having delayed and refused a vaccine compared to  parents 
of children without a comorbidity (adjusted RR=1.8, 95% CI :1.1, 2.9) .  
 Associations between birth order and only delayed vaccine and refused vaccine 
were examined using similar models. Parents who neither delayed nor refused served as 
the reference group. In unadjusted analyses, compared to parents of later-born children, 
parents of firstborn children were no more likely to have delayed (RR= 1.0, 95% CI: 0.7, 
1.6) (Table 5b). Compared to parents of later-born children, the parents of first-born 
children were at slightly elevated risk for having refused a vaccine (RR= 1.3, 95% CI: 
0.9, 2.0). After adjusting for child age, parental age, race/ethnicity, household income, 
and education, there was a reduced risk of only delayed for parents of firstborn children 
compared to parents of later-born children (adjusted RR=0.9, 95% CI: 0.5, 1.4). After 
adjusting for child age, parental age, household income and education, parents for 
firstborn children remained at an elevated risk of refused vaccine compared to parents of 
later-born children (adjusted RR= 1.1, 95% CI: 0.7, 1.7). 
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Discussion 
 In this study population, parents reported generally positive attitudes toward 
vaccination. The majority (87%) believed that vaccines were necessary to protect their 
child. Approximately 16% of parents reported that had delayed or refused a vaccine and 
24% of parents indicated that they did not believe or were unsure if other parents 
vaccinating their children. When asked the reason for their choice, parents who only 
delayed frequently cited logistic concerns like missing an appointment, whereas parents 
who refused a vaccine were more likely to cite personal beliefs, such as concerns that 
their child could become ill from vaccination. 
 Our hypothesis that parents of children with comorbidity were at greater risk of 
having delayed or refused a vaccine was partially supported.  In adjusted models, parents 
of children with a comorbidity were at a slightly increased risk of having delayed a 
vaccine (adjusted RR=1.1, 95% CI: 0.6, 2.2) and had a significantly higher risk of 
refusing a vaccine (adjusted RR=1.8, 95% CI: 1.1, 2.9) (Table 5a). Our hypothesis that 
parents of firstborn children were less likely to have delayed or refused a vaccine was 
partially supported. As predicted, in adjusted models, parents of firstborn children were at 
slightly lower risk of having only delayed (adjusted RR=0.9, 95% CI: 0.5, 1.4), than 
parents of later-born children. However, there was an increased risk of having refused a 
vaccine parents of firstborn children (adjusted RR= 1.1, 95% CI: 0.7, 1.7) compared to 
parents of later-born children (Table 5b). 
 Overall, when compared to available national-level data, this study population had 
fewer parents who chose to delay or refuse vaccination.  One study using similar criteria 
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found more parents only delayed (25.8% nationally vs. 7.5% in this study) and refused 
(14% vs. 8.6%) compared to the present study [6]. One possible reason could be a strong 
vaccine program at BMC.  However, our observation that a substantial portion of parents 
(24%) did not believe or were unsure that other parents were completing routine 
vaccinations may indicate parents need more information about how other parents make 
their decisions about vaccines.   Our finding that influenza vaccine was the most 
frequently refused vaccine is consistent with results of previous studies [5,13]. The 
observation that parents who refused were more likely do so because of personal beliefs 
is consistent with previous work that indicated that parents frequently chose not vaccinate 
because they are concerned that vaccines cause harm [14, 15].  We did not find that race, 
income or education were confounders in our study as was observed in previous studies 
[8-10]. 
  The Advisory Committee on Immunization Practices (ACIP) recommends 
children older than six months, and in particular, those with asthma and several other 
comorbidities receive the influenza vaccine as they are at increased risk of complications 
[16]. It is not clear why parents of children with comorbidity in this study were more 
likely to refuse vaccination.   Consistent with previous studies, we observed parents of 
firstborn children are less likely to delay a vaccine compared to parents of later-born 
children [11,13,17]. However, we also observed parents of firstborn children were more 
likely to refuse a vaccine.  
  Several limitations inherent to pilot studies should be considered when 
interpreting these results. Since the original study was designed to examine 
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nasopharyngeal pneumococcal colonization, the questions and covariates were intended 
to address a different research question. Only four of the questions in the survey directly 
queried vaccine attitudes or behaviors, and therefore there was limited opportunity to 
delve deeper parents’ rationale for their attitudes and behaviors. Additionally, it is 
possible that there are unmeasured confounders that may have influenced our results. For 
example, health insurance status and religious affiliation have been linked to vaccine 
delay or refusal but where not available for this study [14].  Thirdly, while parents were 
asked about their choices to delay and refuse vaccines, this study did not measure their 
actual vaccine behaviors. Finally, since all data were self-reported, there is a risk of 
misclassification. Self-reported demographics, comorbidity and birth order could have 
been misclassified.  
  In conclusion, most parents of children attending Boston Medical Center’s 
Pediatrics department accept vaccines and report that they allow their children to receive 
the recommended vaccines. Among the parents who reported that they did not to 
vaccinate their children in the recommended schedule, influenza vaccine was the most 
commonly refused vaccine. Parents who only delayed a vaccine often cited logistics as 
the reason for their choice whereas parents who refused a vaccine more frequently cited 
personal beliefs. Parents of children with any comorbidity were at greater risk of refusing 
a vaccine. Additional studies in a similar population would be helpful to better 
understand the unique characteristics of this group.   
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Table 1: Characteristics of the study population (n=961) overall, and stratified by 
comorbidity status and birth order; Boston, MA, 2015-2017.  
 Overall Comorbidity Status Birth Ordera 
  Any        
 n (%) 
None 
n (%) 
Firstborn 
n (%) 
Later Born 
n (%) 
  154 (16.0) 807 (84.0) 438 (45.7) 520 (54.3) 
Female  
Male 
459 (47.8) 
502 (52.2) 
56 (35.6)* 
98 (64.4)* 
403 (49.9)* 
404 (50.1)* 
208 (47.5) 
230 (52.5) 
250 (48.1) 
270 (51.9) 
Child Age (Months)b  33.6 (23.8) 51.1 (21.6)** 30.4 (22.6)** 35.0 (23.3) 32.3 (23.9) 
History of Having Been 
Breastfed 
722 (75.1) 109 (70.8) 613 (76.0) 330 (75.3) 391 (75.2) 
Child Sleeps in Their Own 
Room 
227 (23.6) 54 (35.1)* 173 (21.4)* 130 (29.7)* 97 (18.7)* 
Hours/Week in 
School/Daycare 
<4  
4-20  
>21 
 
440 (45.8) 
49 (5.1) 
472 (49.1) 
 
33 (21.4)* 
12 (7.8)* 
109 (70.8)* 
 
407 (50.4)* 
37 (4.7)* 
363 (45.0)* 
 
188 (42.9) 
26 (5.9) 
224 (51.1) 
 
251 (48.3) 
23 (4.4) 
246 (47.3) 
Regularly Exposed to 
Cigarette Smokec 
270 (28.1) 50 (32.5) 220 (27.3) 123 (38.1) 144 (27.7) 
Parental Age (Years)d 
<25 years 
25-34  
≥35 
Not Reported 
 
89 (9.3) 
509 (53.0) 
352 (36.6) 
11 (1.1) 
 
11 (7.1) 
78 (50.7) 
65 (42.2) 
0 
 
78 (9.7) 
431 (53.4) 
287 (35.6) 
11 (1.4) 
 
68 (15.5)* 
264 (60.3)* 
103 (23.5)* 
3 (0.7)* 
 
21 (4.0)* 
244 (46.9)* 
247 (47.5)* 
8 (1.5)* 
Parent Race/Ethnicity 
White Non-Hispanic  
Black Non-Hispanic 
Hispanic/Latino 
Asian 
Other  
Not Reported 
 
106 (11.0) 
529 (55.1) 
137 (14.3) 
58 (6.1)  
124 (12.9) 
7 (0.7) 
 
12 (7.8) 
80 (52.0) 
30 (19.5) 
12 (7.8) 
19 (12.3) 
1 (0.7) 
 
94 (11.7) 
449 (55.6) 
107 (13.3) 
46 (5.7) 
105 (13.3) 
6 (0.7) 
 
56 (12.8) 
234 (53.4) 
61 (13.9) 
33 (7.5) 
50 (11.4) 
4 (0.9) 
 
50 (9.6) 
293 (56.4) 
75 (14.4) 
25 (4.8) 
74 (14.2) 
3 (0.6) 
Household Income  
<$35,000 
$35,000-$49,999 
≥$50,000 
Not Reported 
 
489 (50.9) 
183 (19.0) 
214 (22.3) 
75 (7.8) 
 
81 (52.6) 
34 (22.1) 
26 (16.9) 
13 (8.4) 
 
408  (50.7) 
149 (18.5) 
188 (23.3) 
62 (7.7) 
 
212 (48.4) 
87 (19.9) 
108 (24.7) 
31 (7.1) 
 
276 (57.9) 
96 (20.1) 
105 (20.2) 
43 (8.3) 
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Education  
Less than 12th grade 
12th grade/GED  
Some College 
College Grad or more  
Not Reported 
 
96 (10.1) 
316 (32.9) 
234 (24.4) 
307 (32.0) 
8 (0.8) 
 
17 (11.0) 
51 (33.1) 
37 (24.0) 
47 (30.5) 
2 (1.3) 
 
79 (9.8) 
265(32.84) 
197 (24.4) 
260 (32.2) 
6 (0.7) 
 
38 (8.7)* 
118 (26.9)* 
113 (25.8)* 
164 (37.4)* 
5 (1.1)* 
 
58 (11.2)* 
196 (37.69)* 
120 (23.1)* 
143 (27.5)* 
3 (0.6)* 
an=3 individuals excluded because they did not indicate birth order. 
bReported as mean (standard deviation).  
cRegular exposure is defined as exposure of >4 hours a week at home or daycare.  
dParent is defined as the mother (80%), father (16%) or legal guardian (3 %) of the child attending 
the appointment.  
* indicates significant chi square or fisher exact test value (p< 0.05). ** indicates significant 
ANOVA value (p< 0.05). 
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Table 2:  Parents’ responses to vaccine attitude questions (n=961), Boston MA; 2015-
2017.  
 Response  
Question  Yes No Not Sure 
 n (%) n (%) n (%) 
“Do you believe vaccines are necessary to protect your 
child?”a 
832 (87.0) 48 (5.0) 76 (7.9) 
“Do you think most parents have their children vaccinated 
with the recommended vaccines?” b 
734 (76.5) 124 (12.9) 101 (10.5) 
“Have you ever delayed getting a vaccine for your child?” 89 (9.3) 861 (89.6) 11 (1.1) 
“Have you ever refused getting a vaccine for your child?” 83 (8.6) 871 (90.6) 7 (0.7) 
a n=956, five individuals omitted this question and are not included.  
b n=959, two individuals omitted this question and are not included.  
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Table 3: Vaccine Hesitancy (Any, Delayed and Refused) by Vaccine Type (n=155), 
Boston MA; 2015-2017.  
 Parent Level of Vaccine Hesitancy 
Vaccine Type Any Hesitancy 
 n (%) 
Delayed Only  
n (%) 
Refused  
n (%) 
Influenza  104 (67.1) 27 (37.5) 77(92.8) 
Hepatitis  3 (1.9) 2 (2.8) 1 (1.2) 
MMRb 1 (0.6) 1 (1.4) 0 
Early Infantc  5 (3.2) 5 (6.9) 0 
Not Specified 42 (27.1) 37 (51.4) 5 (6.0) 
Total  155 72 83 
aResponses are mutually exclusive. For the combined category, two individuals (n=2) did not provide 
the matching responses to the refuse and delay questions. Both reported influenza and unknown. 
Their vaccine type was categorized as Influenza.  
bMMR is the Measles, Mumps and Rubella vaccine.  
cParents reported “newborn vaccine” or “3 month old vaccines” were grouped as “early infant” 
because it was not possible to determine the specific vaccines.  
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Table 4: Parental Reasons for vaccine delay and refusal among hesitant parents (n=155), 
Boston, MA; 2015-2017.  
Provided Reason 
Delayed Only 
(n=72)  
n (%) 
Refused Any 
(n=83) 
n (%)* 
Cancelled or missed clinic appointment  8 (10.6) 1 (1.2) 
Child was sick at time of appointment 7 (9.7) 3 (3.6) 
Concerned about getting sick/developing influenza as a result 
of vaccination 
4 (5.3) 22 (26.5) 
Did not want it/did not believe it was necessary at that time 4 (5.3) 13 (15.7) 
Unsure whether vaccine was necessary 4 (5.3) 2 (2.4) 
Do not think it works 3 (4.2) 3 (3.6) 
Traveling when vaccine was due 3 (4.2)  
Believes child may be allergic 3 (4.2) 1 (1.2) 
Believes too many vaccines are given at the same time, wants 
to spread vaccine out across visits 
3 (4.2) 1 (1.2) 
Wanted more information before vaccinating child 2 (2.8) 1 (1.2) 
Does not believe in influenza vaccine or vaccines in general 1 (1.4) 6 (7.2) 
Wanted to wait until child was older 1 (1.4) 1 (1.2) 
Concerned about things heard on TV/in the media  4 (4.8) 
Concerned about vaccine side effects 1 (1.4) 2 (2.4) 
Concerned that vaccine cause autism 1 (1.4)  
Father has negative opinion about vaccination  4 (4.8) 
Never had the vaccine before   4 (4.8) 
Four vaccines given at once was painful and nurse was not 
polite  
1 (1.4)  
Appointment Restrictions  1 (1.4)  
Long wait time at hospital 1 (1.4)  
Concerns about insurance 1 (1.4)  
Doctor told me to  1 (1.4)  
19 
 
 
Did not have access to vaccine at that time 1 (1.4)  
Child does not have the flu   1 (1.2) 
Parent was “lazy”   1 (1.2) 
Someone I know had a prior bad experience  1 (1.2) 
Does not believe influenza virus exists  1 (1.2) 
No Reason Stated  21 (29.2) 13 (15.7) 
*n=3 parents gave more than one reason for their decision, both reasons were reported, but the 
portion was calculated using the overall number of individuals (n=83). 
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Appendix: 
 
Table 2a: Selected sociodemographic characteristics by parental response (n=961) to 
the question “Do you believe vaccines are necessary to protect your child?” Boston, 
MA; 2015-2017.  
 
Yes 
n=832 (86.6) 
n (%) 
Not Sure 
n=76 (7.9) 
n (%) 
No  
n=48 (5.0) 
n (%) 
Female  
Male 
401 (48.2) 
431 (51.8) 
38 (50.0) 
38 (50.0) 
18 (37.5) 
30 (62.5) 
Child Age (Months)a 32.9 (23.5) 29.4 (24.5) 33.3 (23.1) 
Breast Fed for Some Period 632 (76.0 58 (76.3) 28 (58.3) 
Child Sleeps in Their Own Room 196 (23.6) 21 (27.6) 9 (18.8) 
Hours/Week in School/Daycare 
<4  
4-20  
>21 
 
388 (46.6) 
40 (4.8) 
404 (48.6) 
 
28 (36.8) 
6 (7.9) 
42 (55.3) 
 
22 (45.8) 
3 (6.3) 
23 (47.9) 
Regularly Exposed to Cigarette Smokeb 227 (27.3) 17 (35.4) 17 (35.4) 
Parental Age (Years) 
<25 years 
25-34  
≥35 
Not Reported 
 
81 (9.7) 
439 (52.8) 
302 (36.3) 
10 (1.2) 
 
3 (4.0) 
50 (65.8) 
22 (29.0) 
1 (1.3) 
 
5 (10.4) 
19 (39.6) 
24 (50.0) 
0 (0.0) 
Parental Race/Ethnicity 
White Non-Hispanic  
Black Non-Hispanic 
Hispanic/Latino 
Asian 
Other  
Not Reported 
 
101 (12.1) 
456 (54.8) 
117 (14.1) 
55 (6.6) 
98 (11.8) 
5 (0.6) 
 
2 (2.6) 
40 (52.6) 
16 (21.1) 
1 (1.3) 
17 (22.4) 
0 (0.0) 
 
3 (6.3) 
31 (64.6) 
4 (8.3) 
1 (2.1) 
7 (14.6) 
Household Income  
<$35,000 
$35,000-$49,999 
≥$50,000 
Not Reported 
 
420 (50.5) 
158 (19.0) 
193 (23.2) 
61 (7.3) 
 
34 (44.7) 
20 (26.3) 
14 (18.4) 
8 (10.5) 
 
32 (66.7) 
5 (10.4) 
6 (12.5) 
5 (10.4) 
23 
 
 
 
 
 
 
  
Education  
Less than 12th grade 
12th grade/GED  
Some College 
College Grad or more  
Not Reported 
 
82 (9.9) 
259 (31.1) 
203 (24.4) 
282 (33.9) 
6 (0.7) 
 
8 (10.5) 
29 (38.2) 
19 (25.0) 
20 (26.3) 
0 (0.0) 
 
6 (12.5) 
26 (54.2) 
10 (20.8) 
5 (8.3) 
2 (4.2) 
Reported Comorbidity  
Yes  
No 
 
127 (15.3) 
705 (84.7) 
 
17 (22.4) 
59 (77.6) 
 
9 (18.8) 
39 (81.3) 
Firstborn  
Yes 
No  
Not Reported 
 
385 (46.3) 
444 (53.4) 
3 (0.3) 
 
34 (44.7) 
42 (55.3) 
0 (0.0) 
 
17 (35.4) 
31 (64.6) 
0 (0.0) 
aReported as mean (standard deviation).  
bRegular exposure is defined as exposure of >4 hours a week at home or daycare.  
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Table 2b: Selected sociodemographic characteristics by parental response (n=961) to 
the question “Do you think most parents have their children vaccinated with the 
recommended vaccines?” Boston, MA; 2015-2017.  
 Yes 
n=734 (76.4) 
n (%) 
Not Sure 
n=124 (12.9) 
n (%) 
No 
n=101 (10.5) 
n (%) 
Female  341 (46.5) 67 (54.0) 50 (49.5) 
Child Age (Months)a 32. 5 (23.3) 37.0 (25.8) 35.8 (23.1) 
Breast Fed for Some Period 559 (76.2) 82 (66.1) 79 (78.2) 
Child Sleeps in Their Own Room 173 (23.6) 29 (23.4) 25 (24.8) 
Hours/Week in School/Daycare 
<4  
4-20  
>21 
 
348 (47.4) 
72 (58.1) 
50 (49.5) 
 
47 (37.9) 
5 (4.0) 
72 (58.1) 
 
45 (44.6) 
6 (5.9) 
50 (49.5) 
Regularly Exposed to Cigarette 
Smokeb 
201 (27.4) 35 (28.2) 33 (32.7) 
Parental Age (Years) 
<25 years 
25-34  
≥35 
Not Reported 
 
272 (37.1) 
45 (36.3) 
34 (33.7) 
10 (1.4) 
 
15 (12.1) 
64 (51.6) 
45 (36.3) 
0 (0.0) 
 
11 (10.9) 
55 (54.5) 
34 (33.7) 
1 (1.0) 
Parental Race/Ethnicity 
White Non-Hispanic  
Black Non-Hispanic 
Hispanic/Latino 
Asian 
Other  
Not Reported 
 
97 (13.2) 
389 (53.0) 
98 (13.4) 
51 (7.0) 
98 (12.7) 
6 (0.8) 
 
6 (4.8) 
74 (59.7) 
25 (20.2) 
1 (0.8) 
18 (14.5) 
0 (0.0) 
 
3 (3.0) 
65 (64.4) 
14 (13.9) 
5 (5.0) 
13 (12.9) 
1 (1.0) 
Household Income  
<$35,000 
$35,000-$49,999 
≥$50,000 
Not Reported 
 
356 (48.5) 
142 (19.4) 
178 (24.3) 
58 (7.9) 
 
76 (61.3) 
20 (16.1) 
19 (15.3) 
9 (7.3) 
 
57 (56.4) 
20 (19.8) 
17 (16.8) 
7 (6.9) 
Education  
Less than 12th grade 
12th grade/GED  
Some College 
College Grad or more  
Not Reported 
 
64 (8.7) 
245 (33.4) 
175 (23.8) 
246 (33.5) 
4 (0.5) 
 
19 (15.3) 
39 (31.5) 
31 (25.0) 
33 (26.6) 
2 (1.6) 
 
12 (11.9) 
32 (31.7) 
27 (26.7) 
28 (27.7) 
2 (2.0) 
25 
 
 
 
 
  
Reported Comorbidity  
Yes  
No 
 
117 (15.9) 
617 (84.1) 
 
14 (11.3) 
110 (88.7) 
 
21 (21.0) 
80 (79.2) 
Firstborn  
Yes 
No  
Not Reported 
 
335 (45.6) 
396 (54.0) 
3 (0.4) 
 
53 (42.7) 
71 (57.3) 
0 (0.0) 
 
50 (49.5) 
51 (50.5) 
0 (0.0) 
aReported as mean (standard deviation).  
bRegular exposure is defined as exposure of >4 hours a week at home or daycare.  
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Table 2c: Selected sociodemographic characteristics by parental response (n=961) to 
the question “Have you ever delayed getting a vaccine for your child?” Boston, MA; 
2015-2017. 
 Yes 
n=89 (9.3) 
n (%) 
Not Sure 
n=11 (1.1) 
n (%) 
No 
n=961 (89.6) 
n (%) 
Female  48 (53.9) 5 (45.5) 406 (47.2) 
Child Age (Months)a 32.9 (21.6) 43.0 (29.4) 33.5 (23.8) 
Breast Fed for Some Period 64 (71.9) 6 (54.6) 652 (75.7) 
Sleeps in Own Room 32 (36.0) 1 (9.1) 194 (22.5) 
Hours/Week in School/Daycare 
<4 
4-20 
>21 
 
37 (41.6) 
2 (2.3) 
50 (56.2) 
 
4 (36.4) 
2 (18.2) 
5 (45.5) 
 
399 (46.3) 
45 (5.2) 
417 (48.4) 
Regularly Exposed to Cigarette Smokeb 26 (29.2) 3 (27.3) 241 (28.0) 
Parental Ageb (Years) 
<25 years 
25-34  
≥35 
Not Reported 
 
10 (11.2) 
55 (61.8) 
24 (27.0) 
0 (0.0) 
 
3 (27.3) 
4 (36.4) 
4 (36.4) 
0 (0.0) 
 
76 (8.8) 
450 (52.3) 
324 (37.6) 
11 (1.3) 
Parental Race/Ethnicity 
White Non-Hispanic  
Black Non-Hispanic 
Hispanic/Latino 
Asian 
Other  
Not Reported 
 
6 (6.7) 
50 (56.2) 
20 (22.5) 
9 (10.1) 
1 (1.1) 
3 (3.4) 
 
1 (9.1) 
3 (27.3) 
3 (27.3) 
3 (27.3) 
1 (9.1) 
0 (0.0) 
 
99 (11.5) 
376 (55.3) 
114 (13.2) 
52 (6.0) 
114 (13.2) 
6 (0.7) 
Household Income  
<$35,000 
$35,000-$49,999 
≥$50,000 
Not Reported 
 
46 (51.7) 
16 (18.0) 
22 (24.7) 
5 (5.6) 
 
6 (54.6) 
3 (27.3) 
0 (0.0) 
2 (18.2) 
 
437 (50.8) 
164 (19.1) 
192 (22.3) 
68 (7.9) 
Education  
Less than 12th grade 
12th grade/GED  
Some College 
College Grad or more  
Not Reported 
 
7 (7.9) 
24 (27.0) 
24 (27.0) 
34 (38.2) 
0 (0.0) 
 
0 (0.0) 
6 (54.6) 
3 (27.3) 
2 (18.1) 
0 (0.0) 
 
89 (10.3) 
286 (33.2) 
207 (24.0) 
271 (31.5) 
8 (0.9) 
27 
 
 
Reported Comorbidity  
Yes  
No 
 
20 (22.5) 
69 (77.5) 
 
2 (18.2) 
9 (81.8) 
 
132 (15.3) 
729 (84.9) 
Firstborn  
Yes 
No  
Not Reported 
 
45 (50.6) 
44 (49.4) 
0 (0.0) 
 
4 (36.4) 
7 (63.6) 
0 (0.0) 
 
389 (45.2) 
469 (53.5) 
3 (0.4) 
aReported as mean (standard deviation).  
bRegular exposure is defined as exposure of >4 hours a week at home or daycare 
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Table 2d: Selected sociodemographic characteristics by parental response (n=961) to 
the question “Have you ever refused getting a vaccine for your child?” Boston, MA; 
2015-2017. 
 Responded “Yes” 
n=83 (8.6) 
n (%) 
Not Sure 
n=7 (0.7) 
n (%) 
Responded “No” 
n=871 (90.6) 
n (%) 
Female  35 (42.2) 3 (42.9) 421 (48.3) 
Child Age (Months)a 35.3 (22.4) 57.9 (23.6) 33.2 (23.7) 
Breast Fed for Some Period 70 (84.34) 1 (14.3) 651 (74.7) 
Child Sleeps in Their Own Room 21 (25.3) 2 (28.6) 204 (23.4) 
Hours/Week in School/Daycare 
<4  
4-20  
>21 
 
35 (42.2) 
7 (8.4) 
41 (49.4) 
 
1 (14.3) 
0 (0.0) 
6 (85.7) 
 
404 (46.4) 
42 (4.8) 
425 (48.8) 
Regularly Exposed to Cigarette Smokeb 31 (37.4) 1 (14.3) 238 (27.8) 
Parental Age (Years) 
<25 years 
25-34  
≥35 
Not Reported 
 
8 (9.6) 
58 (69.9) 
14 (16.9) 
3 (3.6) 
 
2 (28.6) 
1 (14.3) 
5 (57.1) 
0 (0.0) 
 
79 (9.1) 
450 (51.7) 
334 (38.4) 
8 (0.9) 
Parental Race/Ethnicity 
White Non-Hispanic  
Black Non-Hispanic 
Hispanic/Latino 
Asian 
Other  
Not Reported 
 
5 (6.0) 
49 (59.0) 
14 (16.9) 
1 (1.2) 
14 (16.9) 
0 (0.0) 
 
1 (15.3) 
2 (28.6) 
4 (57.1) 
0 (0.0) 
0 (0.0) 
0 (0.0)  
 
100 (11.5) 
478 (54.9) 
119 (13.7) 
57 (6.5) 
110 (12.6) 
7 (0.8) 
Household Income  
<$35,000 
$35,000-$49,999 
≥$50,000 
Not Reported 
 
41 (49.4) 
20 (24.1) 
17 (20.5) 
5 (6.0) 
 
6 (85.7) 
1 (14.3) 
0 (0.0) 
0 (0.0) 
 
442 (50.8) 
162 (18.6) 
197 (22.6) 
70 (8.0) 
Education  
Less than 12th grade 
12th grade/GED  
Some College 
College Grad or more  
Not Reported 
 
7 (8.4) 
26 (31.3) 
27 (32.5) 
23 (27.7) 
0 (0.0) 
 
2 (28.6) 
2 (28.6) 
2 (28.6) 
1 (14.3) 
0 (0.0) 
 
87 (10.0) 
288 (33.1) 
205 (23.5) 
284 (32.5) 
8 (0.9) 
29 
 
 
Reported Comorbidity  
Yes  
No 
 
21 (25.3) 
62 (74.7) 
 
2 (28.6) 
5 (71.4) 
 
131 (15.0) 
740 (85.0) 
Firstborn  
Yes 
No  
Not Reported 
 
44 (53.0) 
39 (47.0) 
0 (0.0) 
 
4 (57.1) 
3 (42.9) 
0 (0.0) 
 
390 (44.8) 
478 (54.9) 
3 (0.34)  
aReported as mean (standard deviation).  
bRegular exposure is defined as exposure of >4 hours a week at home or daycare  
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